parts attain their maximum of size and importance towards the two ends of the skeleton. At the anterior end they by their varied degree of development and coalescence, build up the frame-work of the face, the jaws, and the hyoidean structures.
To this axial skeleton is added, in completely developed forins, two limb-girdles, each consisting of one upwardly and two inwardly and downwardly directed parts on each side. Two limbs, bilaterally symmetrical, are attached to each girdle, and a serial symmetry, bone answering for bone, exists between the anterior and posterior limbs of each side.
Can the skeleton structure of these limbs be expressed in yet simpler terms? Professor Gegenbaur has attempted very ingeniously so to express it, considering the limb bones as differentiations of primitive similar offshoots from a chain of marginal fin bones or cartilages. But much as one would naturally wish to accept so tempting a theory, two obstacles at present oppose themselves. One is the presence of a radial ossicle answering to the pisiforme of the ulnar side. The other is the occasional presence, in fossil forms, of at least one whole chain of such ossicles. So that at present we can hardly in this respect venture upon a more generalised view of the skeleton than the one here adopted.
This· conception of the vertebrate skeleton takes little account of the mode of origin of skeletal parts-whether exogenous or autogcnous, or of their segmented or unsegmented condition. But such considertaions have been neglected deliberately from a conviction of the completely subordinate importance of such conditions. The views here stated suggested themselves during the study of the skeleton as it exists in tailed batrachians ; they have elsewhere been given at length, and their defence attempted, but it has been thought that a brief statement of them he1·e might not be altogether unacceptable to some who are engaged in osteological inquiries.
ST. GEORGE MIVART

HOOKER'S BRITISH FLORA
Tire Student's Flora ef the British Islands. By J. D.
Hooker, C.B., M.D., F.R.S., Director of the Royal Gardens, Kew. (London: Macmillan and Co., 1870.) N OTWITHSTANDING the number of British Floras already in exis.tence, field-botanists have long lamented the want of a text-book combining all the requisites for out-of-door work, unquestionable accuracy, clearly-expressed definitions, a good arrangement, and a portable form. Although the hand-books we have hitherto used have possessed one or other of these features in an eminent degree, no one has yet succeeded in uniting them. For accomplishing this difficult task the best thanks of every British botanist are due to Dr. Hooker. The publication in quick succession of several works with a similar scope, may be taken as an indication of a reviving interest in British botany. Thirty years since, when the Linnean system of classification was still in use, a sufficient acquaintance with plants to enable anyone to give the Latin names of the species of their own districts was a fashionable acquirement, especially with ladies. The knowledge, however, was extremely superficial ; it consisted mainly in counting the number of stamens and of pistils, so as to determine the class and order, and of observing the trivial specific characters of the foliage, colour and size of the flowers, &c., and was unaccompanied with the least real acquaintance with structural or physiological botany. An artificial classification like that of Linnreus, must always conduce to this result, and the ease with which plants can be named by such a method, is in itself an evil rather than an advantage. 'When we advance from an empirical to a natural system, in which the diagnoses of the orders depend on a variety of characters, some of them connected with minute details of structure, the gain, both to the learner and teacher, is immense. The learner is compelled to begin at the root of the matter, and to acquaint himself with the structure and physiological function of every separate organ, and with the different forms it may assume, before he attempts to name a plant ; and the teacher can no longer cram his class with that showy surface knowledge which is the bane of popular science teaching. The general adoption of the Natural system of classification was followed by a great fallingoff in the ranks of amateurs.
The number of real students of botany is now however, we hope, increasing day by day, and the substantial interest and instruction derived from the science are in proportion enormously augmented.
The difficulties of the Natural system must be familiar to all teachers ; probably every lecturer has more than once been perplexed by finding that the specimens which have been provided for illustration belong to a species differing in some point of structure from the characters which he has given as belonging to the order under consideration. Teachers will also differ as to the relative importance of certain points of structure, and consequently as to the position of some Natural orclers. The uncertainty which still hangs over our classification will be illustrated by the following list of points in which the book before us differs from the fourth edition of Professor Babington's "Manual of British Botany,'' published as recently as 1856: Droseracea: has been moved from Thalamiflone to Calyciflone, the genus Parnassia being incorporated with Saxifragea: 1 • Acerinea: undergoes the same change of position ; Balsaminea: and Oxalidea: are abrogated as separate orders, their genera being united to Geraniacea:; Portulacea?, Tamariscinea:, and Paronychiea?, on the other hand, are transferred from Calyciflorre to Thalamiflorre, the tribe Sj;ergu!ea:, however, of the latter order being relegated to Ca;yopltyllea? ; Grossulariacea: is no longer found as a separate order, but is unitei to Saxif,-agece; llicinea: or Aqui-.foliacNe changes its quarters from Corolliflorre to Thalamiflor:e ; Loranthacea: from Monopetalre to Apetal.:e ; Empetracea? from Apetalre to Thalamiflorre; while the apetalous order of Cal!itriclzacea: disappears, its species being found under Calyciflorre united to Haloragea:; the hop, on the other hand, is eliminated from Urticacea:, and appears as a separate order, Cannabinem; and Babington's miscellaneous collection of Amentifera: is divided into the four distinct orders, SaHcinae, Cupulifera:, Betulacea?, and Myricacem; Trilliact?a?, Colclticacem, and Asjaragea are combined with Liliacea?. Although these alterations concern chiefly comparatively small and unimportant orders, there i;; sufficient change to perplex the student, independently of minor re-arrangements of genera, &c. On the whole it will be seen that the tendency is towards the English practice of "lumping," as contrasted with the Continental practice of "splitting," the number of orders of Flowering Plants being reduced from ninetyseven to ninety-two. We are glad, however, to find that this tendency is not carried to the extent we meet with it in Hooker and Bentham's " Genera Plantarum," where Papaveracea and Fumariacea are united; we doubt, indeed, whether the interests of students would not have been better served by keeping apart orders with such clear distinctions of outward structure, as far as British species are concerned, as Saxifragea and Grossulariace(l!; Geraniacece, Oxalidea:, and Balsmninea?; Li!iacem and Colchicacece. The re-arrangements of position are no doubt, innearly all cases, based on correct botanical principles. The difficulty, however, often experienced in drawing up satisfactory diagnoses of the natural orders may be illustrated by comparing those given by such authorities as Hooker and Oliver.
In Hooker's '' Student's British Flora," for instance, we find the pistil of Nympltmacea: described as "syncarpous ;" in Oliver's " Lessons on Elementary Botany," as "apocarpous." Hooker speaks of the stamens of Oleinea: as "epipetalous," Oliver as "hypogynous." In the synopsis of natural orders given at p. xiv. of the book under review, mention of the hypogynous stamens in some genera of Oleinea is omitted.
In his analysis of certain difficult and intricate genera, Dr. Hooker has followed the lead of botanists who have made them their special study, as in the case of Rubus Rosa, and Hieracium, where Mr. J. G. Baker's description~ are adopted. This, no doubt, was a wise course in these instances ; we regret, however, to find in the whole work so little of the author's own observations ; we are sure that in many cases he could have improved greatly on the method of the "London Catalogue," which has been too implicitly followed. This is especially the case with regard to the plants admitted as "colonists " or "denizens." \Vhy should a place be given, for instance, to Galinsoga parviflora, found nowhere, we believe, except within a radius of a few miles from Kew Gardens, from which it has escaped? while, on the ballast hills of the north-east coast and some other localities, many plants have apparently become permanently established, of which no mention is made, or their name is merely given in the Appendix. The time of flowering of plants i., also one on which little exact ob,ervation appears to lnve been made; one would judge from our hand-books that the only wild flowers to be gathered in December and January are the groul).dsel and the daisy ; while at least a dozen oth ers could be named that are equally, if not more, perennial. We shall look with eagerness for a work embodying a record of recent physiological and morphological observations on British plants, which I:r. Hooker states, in his preface, it was his original intention to have incorporated with the present volume, and which will possess so great a value from his pen.
The specific descriptions in Dr. Hooker's "Student's Flora" are so admirable, terse, and yet sufficient, the arrangement so excellent, and the size so convenient, that it must rapidly become the work in general use, the companion of every botanist during his summer rambles. ALFRED W. BENNETT I N the preface to this edition we are told that the whole of the last edition has been transferred almost without alteration, but with slightly different arrangement ; and that some new matter has been added, consisting of the tetration of waters ; a modification of the process for estimating nitratt,s ; a chapter on volatile organic matter ; a method of estimating minute traces of lead; and a chapter on the purification of waters. The tetration of waters is the estimation by standard solutions of the amount of acid present in waters contaminated by the refuse of certain factories or in rain water which has fallen near alkali works. We had thought that the word tetration, in the preface, was a misprint for titration until we found it so spelt in the text ; the latter word (or modification), however, appears on p. 38. The modification of the process for the estimation of nitrates consists in treating the water to which caustic soda has been added with a large excess of aluminium scraps, and pouring off
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